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Abstract
The price of oil has seen an unprecedented increase and the resulting demand for oil, especially from the
transportation industries. The pollution emits from the vehicle has affected human health and environmental
problems especially aviation industries because the emission covers much broader spectrums. Drop-in alternative
fuels such as liquefied hydrogen fuel are believed to offer better engine performance and reduce the emission. An in-
house computer tool, PYTHIA was used to model the performance of RB211 engine at a wide range of flight
operations. Liquid hydrogen fuel will increase the thrust and the specific fuel consumption up to 63.9% reduction at
higher speed. Liquid hydrogen fuel resulted in higher burning temperature which encourage the formation of NOx. At
the sea level, it was found that EINOx was increased to about 5.5% when 20% blended ratio was used. © BEIESP.
Author keywords
Emission Engine performances Hydrogen biofuel Jatropha biofuel
Funding details
Funding sponsor Funding number Acronym
International Islamic University Malaysia RIGS17-106-0681 IIUM
Funding text
The corresponding author would like to thank and acknowledge International Islamic University Malaysia for the RIGS
Grant (RIGS17-106-0681) for this research project
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
International Journal of Innovative Technology and Exploring Engineering
Volume 8, Issue 6, April 2019, Pages 484-490
Wan Yahya, M.Z.a Azami, M.H.a  Savill, M.b Li, Y.-G.b Khan, S.A.a Warimani, M.S.a 
a
b
 View references (19)








Publisher: Blue Eyes Intelligence Engineering and Sciences
Publication
 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.
Metrics 
Cited by 0 documents
Inform me when this document








(2018) International Journal of
Hydrogen Energy
 




Set citation alert ▻
 ▻Set citation feed
Assessment of NO x emissions of
the Scimitar engine at Mach 5
based on a thermodynamic cycle
analysis
 Tanbay, T. Uca, M.B.
Durmayaz, A.
Market and Technological
Perspectives for the New
Generation of Regional
Passenger Aircraft
 Brdnik, A.P. Kamnik, R.
Marksel, M.
Impact of hydrogen fueled
hypersonic airliners on the O3
layer depletion
Ingenito, A.
View all related documents based
on references
 ▻Authors  ▻Keywords
Aggarwal, R., Akhigbe, A., Mohanty, S.K.
(2012) Energy Economics, 34 (5), pp. 1370-1379.  .
doi: 10.1016/j.eneco.2012.05.001
Proost, S., Van Dender, K.
(2012) Economics of Transportation, 1 (1-2), pp. 77-87.  .
doi: 10.1016/j.ecotra.2012.11.001
Abas, N., Kalair, A., Khan, N.
(2015) Futures, 69, pp. 31-49.  .
doi: 10.1016/j.futures.2015.03.003
Poorfakhraei, A., Tayarani, M., Rowangould, G.
(2017) Journal of Transport and Health, 6, pp. 501-515.  .
doi: 10.1016/j.jth.2017.05.177
Schumann, U.
(1997) Atmospheric Environment, 31 (12), pp. 1723-1733.  .
doi: 10.1016/S1352-2310(96)00326-3
Chandrasekaran, N., Guha, A.
(2012) Journal of Propulsion and Power, 28 (1), pp. 170-180.  .
doi: 10.2514/1.B34245
Liu, Y., Sun, X., Sethi, V., Nalianda, D., Li, Y.-G., Wang, L.
(2017) Progress in Aerospace Sciences, 94, pp. 12-45.  .
doi: 10.1016/j.paerosci.2017.08.001
Baharozu, E., Soykan, G., Ozerdem, M.B.
(2017) Energy, Part 2 140, pp. 1368-1377.  .
doi: 10.1016/j.energy.2017.09.007
1






































(2017) Energy, Part 2 140, pp. 1378-1386.  .
doi: 10.1016/j.energy.2017.07.077
Azami, M.H., Savill, M., Li, Y.
Comparison of aircraft engine performance and emission analysis using alternative fuels
(2017) Journal of aerospace engineering, 20, pp. 1-21.
 
Ingenito, A., Agresta, A., Andriani, R., Gamma, F.
(2015) International Journal of Hydrogen Energy, 40 (15), pp. 5186-5196.  .
Verstraete, D.
(2013) International Journal of Hydrogen Energy, 38 (34), pp. 14824-14831.  .
doi: 10.1016/j.ijhydene.2013.09.021
Cecere, D., Giacomazzi, E., Ingenito, A.
(2014) International Journal of Hydrogen Energy, 39 (20), pp. 10731-10747.  .
doi: 10.1016/j.ijhydene.2014.04.126
Jun Li, Y.N., Huang, H., Kobayashi, N.
Study on using hydrogen and ammonia as fuels: Combustion characteristics and NOx formation




(2017) Atmospheric Environment, 171, pp. 191-204.  .
doi: 10.1016/j.atmosenv.2017.10.013
Allaire, D.L.
A Physics-Based Emissions Model for Aircraft Gas Turbine Combustors
(2006) Mit, pp. 1-40.  .
 
Samuelsen, T., Therkelsen, G.S., Werts, P.
(2009) Analysis of NOx Formation in a Hydrogen-Fueled Gas Turbine Engine, pp. 0-13.
 
9





























Frenillot, J.P., Cabot, G., Cazalens, M., Renou, B., Boukhalfa, M.A.
(2009) International Journal of Hydrogen Energy, 34 (9), pp. 3930-3944.  .
doi: 10.1016/j.ijhydene.2009.02.059
(2018) Effect of Pressure and Density Altitude on Aircraft Performance
 
 Azami, M.H.; Department of Mechanical Engineering, Faculty of Engineering, International Islamic University
Malaysia, Malaysia; email:  
© Copyright 2019 Elsevier B.V., All rights reserved.
18






















Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.
↗Terms and conditions ↗Privacy policy 
↗Elsevier B.V 
use of cookies
 
